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SUMMARY

A 4,800 miZ dune fierd occupias lowlands in central
Alaska In @ roughly triangular area belween the tower
Nowltna Rlver, Nensna, and the Alaska Range. The field ean
be divided Into two tracts: (1) the Northwestern Tract, which
extends 90 mi west~southwestward from the Tanana River
and (s separated from the Southeastern Tract by the
Kuskokwim Mountains; (2) the Southeastern Tract, which
extends southwest from the Tanana River and Is 160 mi long
and & maximum of 50 mi wide, The Southeastern Tract is
subdivided by the Kantishna and Muddy Rivecs [nto eastern,
central, and southwestern areas, The fleld 1§ composed
mostly of parabolic and longitudinal dunes that are 10 to 150
N high, 50 [t to $ m) long, and 50 to 1,000 ft wide. The dunes
are Dianketed Dy Joess and forested with Direh or aspen; black
sptuce and muskeg cover the permanently frozen terrain
between the donas.

Sand from many dunes in the Southesstern Tract and
from cutbanks of the Kantishna River was sampled; ao
organic matter, sand wedges, or ice wedges were found, and
the sard i3 generally weR sorted, light yellowish gray, and
fine grained. It is composed of quartz and chert with some
darker rock and minera} grains, Many samples contain a fine-
silt~and-clay {raction that causes the distribution curve to be
bimodal.

The oastern ares in the victnily of Dune Lake has a
sharply defined sand sheet 50 mi tong overlain by irregular
transverse dunes that {n turn are capped by rosettes, small
arcuate dunes arranged concentrically fn roughly circular
groups about | mt in diameter. They seem to he cgused by a
combination of loeal and regional winds. The ceniral area is
the largest In area and in volume of sand and contains a few
large transverse dunes as well as parabolic and tongitudinat
rldges; the southwestern area has only the latter,

Undertying deposits are exposed along the Kantishna
River and consist of alluvial sand and silt underlain by
gravel, Apparently contemporaneous with the aeolian sand
are thick silt deposlts on the northeast Manks of Bearpaw
Mountain and of Castic Rocks. isolated hills that are south-
west of the easiern aroa and south of the southwestern area
of the dune field. respectively.

Shape, orientation. and distribation of the dunes and the
gilt deposits Indicate deposition by wind from the northeast.
The source of the sand is undoubtedly the Alaska Range,
which furnished alluvium to the north-fowing tributaries of
the Tanang River. Dune distribution also suggests a bacren
landscape near the Tanana River, wlth scattered clumps of
vegefation farther from the source of the sand. Present
evidence {5 consglstent with the tentatlve conclusion that the
dunes wera deposited [n late Wisconsio time.

A proposed sgricultural development in some townships
west of Nenana will disturb the thin vegetative and soft cover
and may reactivate dune movement.

INTRODUCTION
Location
A large dune fi¢ld in interior Alaska covers southwest-

trending low)ands that occupy about 4,800 ml” in & rougnly
triangular ares between the lower Nowitna River, Nenana,

and the Alaska Range (fig. 1). It can be divided into two
major tracts separated by the northeastern part of the
Kuskokwim Mountains. The Southeastern Tract extends about
160 ml southwestward from the Tanana River and has a
maximum width of 50 mi. The Kantishna River drains most
of its Jength, and the southwestern part contidues into the
basin of the Swift Fork of the Kuskokwim River, The South~
eastern Tract Is subdivided into an eastern area east of the
Kantishna River, a central area west of the Kentishma and
north of the Muddy, and a southwestern area to the south of
the Muddy River. The Northwestern Tract is nearly 9D mi
long and has a maximum width of 30 mi. [t extends from the
Tanans River west-southwestwacd to the Nowitna River,
which Is wast of the Fairbanks mapping meridian In the
Kateel Rjver meridian area- The Northwestern Tract was not
visited on the ground.

Except for one small actlve blawout at Dune Lake (T. 6
8., R. 12 W,, map sheet), tite dunes are completely vegetated,
and the outline of the dune fleld as shown on the map is based
on the distribution of dune ridges visible on vertioal aerial
photogeaphs (scale approximately 1:40,800),

Fleld work

Most of the dune Meld has been viewed from a small
plane, and many dunes In the Southeastern Tract were
examined on the ground In 1958. Sections through the dunes
axposed In cutbanks of the Kantishna River were examined in
1981,

The dunes first came to the attention of Florence
Weher and me shortly after we came to Fairbanks, Alaska, to
work for the U.S. Geological Survey Navy Oil Unit, On
vacations and weekends we few our small 2-place plane to
Lake Minchumina and elsewhere in the territory and were
attracted by the unusual ridged patterns of the terrain
betwoen Nenana and the lake. Preliminary study of aerial
photographs was followed by a summer of field work in 1958,
uslng a plane on floats {or iransportation. In 1957, Lake
Minchumina became my permanent home, and I have had
¢ontinuing opportunities to study the winds, weather, and
dunes of centrat Alaska.

Information on dune ¢omposition was obtelned for the
most part from pits dug In the crests of the dunes we visited;
that Jlocation was chosen so that samples would be
comparable from one dune to another and would be relatively
unalfected by slumping or other local disturbance. Sitt
depogits were sampled near the tops of hills for the same
reasons. A few pits were nearly 3 ft square and more than 4
(1 deeps the rest were about 2 ft square and 2 f deep, with an
additlonal 3 ft of depth sampled by means of a soil auger.
The sediment sequence was meaasured and deseribed, and
samples were taken at various depths to be sieved for grain-
slze detecmination (tables {-7).

Unless designated "K.R.M." for Kateel River meridian,
ali township and range data cefer to the Fairbanks meridian,
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DUNE MORPHOLOGY

The dune fleid ranges in elevatlon from 400 £t to nearly
1,200 ft above ses leve). Isolated bedrock hills projecting
above 1,200 ft are generally free of dunes, although sand
ridges cross many Jower hills, Most of the dunes are
parabotlo; individual dunes have arms of unequal length that
are slightly convex away from the dune axts. They usually
meet at an acute aagle to form the southwest end of the
dune, although a few dunes have broad U-shaped aplces.
Individual arms may be less than 50 ft to 3 ml long, 10 to 150
ft high. and 50 to 1,000 ft wlde. The sides of the arms siope
equally steeply to the northwest and southeast, generally
approaching the angle of repose for sand; the southwest slope
of the apex I8 generally somewhat steeper than the sides, A
eross section through a typical arm would have the profile of
an abrupt, rather steep, rounded hill. In some cases {such as
Carlson Lake, T. 13 S.. R. 22 W.), the apex ol the dune has
been bresched, leaving a narrow gap between the arms.
Examples of small dunes enclosed by the arms of a large
parabolle dune are very rare.

Longitudinal (windrift) dunes are less common than
parabolic ones, but resemble them veiy closely except for
lacking the accompanying arm. Their long axes parallel the
axes of parabolle dunes, and the axes of neighboring dunes are
parallel, Although there are slight and gradational vaciations
of a few degrees In the orientation of dune axes from place to
place, the axes are remarkably similar throughout each tract,
belng about southwest in the Southeasterr Tract and west-
southwest In the Northwestern Tract,

In much of the Northwestern Tract and the north half of
the centrat area, the paradolic dunes overlie large sand ridges
that resemble tranverse dunes, but that strike north at a 45°
angle to the axes of the parabolic dunes. They are described
In the seotion on the centrat area.

True {ransverse dunes arve rare, and mos{ of them are
Jocated near the Tarana Rlver, They may also be present
near Dune Lake in assoclation with the unique rosette dunes.
The iatter, which are described in more detall In the rosette
sectlon, are roughly circular groups of smali arcuatae dunes
that top the crests of what appear to be irregular transverse
dunes {fig. 2}.

DIRECTION OF SAND TRANSPORT

The distribution, size. and shapa of the dunes nearly all
indicate deposltion by a wind from the northeast. The most
massive deposits and the transverse dunes are close to the
Tanana River, and the dune deposits disninish to 3cattered
small ridges to the southwest. There ls commonly a lack of
dune-sand deposits on the southwest, wind-shadow side of
isolated bedrock hills, The steepest sides of the dunes face
southwest, a8 do the apleas of the parabolic dunes.

YEGETATION

A very notlceable feature of the parabolic and
tongitudinatl dunes is the diffarence in vegetation between the
ridges and the [nterdune areas, The well-drained dune crests
support biroh, aspen, whlte spruce, herbs, and shrubs, and
lichens are found along crestline eanimal trails. The interdune
aregs. both between dunes and between dune arms, are com-
monly coverad with scrubby, smaltl, black spruce and have a
muskeg ground cover and permafreat st or near the surface.
The contrast Is especially striking In the autumn, when leaves
of the deciduous trees are gold against the evergrean back-
ground.

STRUCTURE AND COMPOSITION

Because the Northwestern Tract was not visited on the
ground. discussion fn this section applies only to the
Southeastern Tract,

The dune sand contains no organic matter of fnterstitial
cementing material) its color, as determined from the Rock-
color Chart (Goddacd, 1948), Is usually a light yellowish gray,
and apparently comes from the grains themseives, which are
clear, white, or yellowlsh quartz and chert with some darker
gratns of chert and other rocks and minerals. Sieve analyses
show that most of the sand {3 well sorted and fine grained,
The small fraction below 40 (0.0825 mm) was divided in the
dune-crest samples into coarse silt and fine-slit-and-clay
fractions; many samples had more of the finest materia) than
of the coarser silt, resulting in bimodal distribution.

Permafrost was absent in every dune crest sampled, and
none was visible In any exposures of dune gand in cutbanks of
the Kantishna, Toklat, and Foraker Rivers. No foe or sand
wedgas were noted.

Eastern area

Sand exposed in plit walls In the eastern area was light
yellowish gray, unlform, and massive. At the surface of the
small blowout dune et Dune Lake the sand is grayish yetlow,
and ih the Toklat River and Kantishna River bluffs It is light
yellowish gray. Sand samples from the upper part of the pits
are consistently slightly finer gralned than those from 4- to
3-ft depths. Horlzontally, however, sleve analyses show nho
clear pattern (table 13, Samples from Dune Lake, the Toklat
River, and the bluf{s at site 3 are all better sorted (with flne
sand dominant) than those from Black Bear and Cabin Lakes
farther east. However, these comparisons may not be of
great valuer the Dune Lake sampie 12 from the surface of the
sand, Black Bear and Cabin Lake samples are from depths of
4 to 5 It below the dune crest, and the Toklat and site 3
samples are from 20 to 100 {t below the surface; the relation
of the Toklat and site 3 samples to the dune crests Is
unknown.

Centra)l area

The only place in this area wherc ecrossbedded dune
structure 18 exposed I8 the large bluff near the mouth of the
Kantishna River (T. 2 S., R, 12 W.} called site 8 In this
report, This bluff s about 200 ft high and more than a half
mile long. The upper 50 [t consists of beds of sand that dip
10° south. The base of this Interval has a sharp, horizontal
contact with underlylng sand beds that dfp about 5% south,
About 30 ft of the latter ace exposed, but the base Is covered,
and only a few patches of sitty sandy matertat are exposed in
the tower part of the bluff. The upper part of site 4(T. 8 8,,
R, 15 W,, table 2)is probably dune sand, but it is poorly
exposed and lacks crossbedding, Sand exposed In the dune-
crest pits was massive and vniform except at Kindanina Lake
anear the Tanana Rlver, where there were horizontal streaks
of medium to coarse sand with rare granules, and at Pass
Lake at the southwestern end of this area, where there were
atternating, gradational beds of fine and very fine sand in
beds 0.9 to i in. thick. Detalls are glven in table 2.

Sand Ip this area is light yellowish gray except at Wien
Lake, where it is moderate yellowish brown,

Two general trends are notlceable in the sand samples
from the central area: (1) as in the eagtern area, sand from
any one site becomes silghtly coarser with depth; (2) the fine-
sitt-and~ctay fraction { 0.044 mm) s larger than the coarse-
gilt fraction {0,0625-0,044 mm), resulting in blmodat distribu-
tion {n 14 of the 19 samples subdivided in this slze range. The
proportion of this flnest fraction generally inoreases (except
at Pass Lake) with distance from the Tanana River, The
greatest amounis are at Wien Lake (21.8 percent) and Duck
Lake {26,8 percent); elsewhere the proportion tanges from 0.9
fo 8.3 percent. Otherwise, the central, llke the eastern area,
shows no congistent variations. Klndsnina Lake has the
coarsest $and, the medium (20) sand slightly outweighing fine
(34) sand; fine sand dominated in most of the other samples.

Iksgiza, East Twin, Duck, and Pass LaKes are nearly in &



straignt line and range from 5 to 65 ml southwest (in a down-
wing direction) from the Tanana Rivec. Comparison of sand
samples {from approximately the same depth) from pits at
each location Indicates that sand size decreases slightly from
East Twin to Pass Lakes, However, the Jksgiza Lake sample
is the f{nest grained of the four in splte of being, presumably,
nearest the sourca,

Except for samples from Kindanina and Wien Lakes,
sand from the central area is generally similar in size cange
and color to the well-sorted sands from Dune and Grassy
Lakes in the eastern area.

Southwestern area

The only exposures of dune sand are in cutbanks along
the Foraker River below its junction with the Herron River.
One exposure negar Foraker Pond is described in table 3.
Another exposure 4 mi farther north contains, from southwest
to northeast, sand with irregular but generally horizontal
bedding, a swale containing muck over similar sand. and, at
the highest part of the bank, crossbedded sand. A third cut
more than a mile farther north contalns coarse to fine send
with irregular and lenticular bedding.

Sand (o samples from east of the Foraker River {from
pitz at Carison. Blliberg, and Gosllag Lakes, for instance)
generally bacomes finer with depth. Except for the Foraker
Pond samples. howaver, sand in samptes from west of the
Foraker River coarsens with increasing depth, Comparison of
samples from depths of 3 to 5 £t aoross the area (from pits at
Beaveriog, Blliberg. Gosling, Carigon, Foraker. Doghouse.
Cranberry and Shisnona Lakes) showed no tremd, Sand In
samples from Doghouse and Cranbeery Lakes in the west is
the coarsest and is the only sand in which the {ine to medium
ratio is about equal. The finest grain sand is found in samples
from Beaverlog. Gosling, and Shisnona Lekes at the east and
west ends of the area; the Beaveriog sample has 81.6 percent
and the latter two have more than 40 percent of very fine
sand, and the cumulative curves from Gosling end Shisnona
Lakes are very similar, Except for the Deaverlog Lake
sample described above, sand from the Billberg Lake and
Foraker Pond samples is the best soried and is §6.5 percent
and 59.4 percent fine grained. respectively; their cumulative
curves are also very similar, On the other hand, the sand
sample Trom Carleon Lake is stroagly blmodal, and is
comprised of 43.8 percent fine sand and 36,6 percent coarse
silt  (0.0625~0.044mm).  An overlying granule-containing
stratum is trimoda), containing 28.8 percent coarse sand (with
granules to 0.3 em), 30.6 percent fine sand, and 21.9 perceant
coarse silt. Both of these samples are from depths of less
than 5 ft below the top of a 25-ft dune¢ and, hence, from sands
that are susely windlaid. Layers 1 to 1.7 (t below the surface
at Foraker Pond and Cranberry Lake slso contain coarse sand
and granules (see table 3). Coarse sand layers are also
present at stightly greater depths (as deep as 5 ft) in the plt
at Carison Lake and In the Foraker River cutbank.

Samoles used in the above comparisons were similar in
containing little of the fine-silt-and~clay fraction { 6.044
mm). In 25 of the 33 sfeve analyses, however, that fraction s
larger than the coarze-silt fraction, resuiting in a bimodal
distribution. In three samples this fraction makes up 24.4
percent. 30.9 paercent, and 50.1 percent of the total, probably
because they all were collected [rom just below loess or a sofl
hovizon. The percentage of the fine~silt~and-clay fraction in
the rest of the 25 samples is mostly less than 10 percent; the
ecoarse-gilt fraction Is less than 1 percent In half the samples,
less than 8 percent ln two of them, and between 2 percent
and 4.5 pereent in the remainder.

Area comparisons

It is gifflcelt to compare sisve analyses of sand (rom
the southwestern area with those from the eentral and
eastern areas because of the apparently random variability In
the southwestern area (fig. 1. Of the seven comparable
samples discussed above, only those from Blllberg Lake snd
Foraker Pond, which contain well-sorted, mosily fine grained
sand, resemble the typical sands from the other two areos.
However. samples [rom Doghouse and Cranberry Lakes

resemble those from Kindanina Lake In having nearly equal
amounts of fine and medium sand. The bimoda) distribution,
which results from the comparatively large amount of fine
sitt and clay, seems to be the only charscterigtic the sieve
anatyses from this area have in common with sands to the
northeast.

DETAILED CEOGRAPHIC DESCRIPTIONS
The Southeastern Tract

The eastern ares of the Southeastern Tract is bounded
roughly by the Kanilshna, Tanana, and Tektanika Rivers and
the Tofek Hillsy there are also a few small patches of dunes
north of the Tenana ond east of the Teklantks Rivers that
may be convenientty in¢luded here. The centra) area, largest
of the three. is bounded on the north and aast by the Tanana
and Kantisting Rivers, on the west by the Kuskokwim
Mountains, and on the south Dy the Roosevelt Hiils. The
southwestern aren is separated from the ceniral area by the
Roosevelt Hilis and lake-dotted flaty drained by the Muddy
River, but it continues with the same southwesterly trend
past Lake Minchumina to approximately long 153°W.

The eastern area

The lowland in which these dunes occur ranges in eleva~
ttan from Tess thgn 300 ft above sea level along the
downstream part of the Tanana River to a maximum height of
nearly 700 ft in the rosetfe area near the southern boundary.
The roughly ovsl area (s nearly 50 mi long and approximately
hall as wide. The north and east edge is a scalloped bluff of
varying height that porders the Tanana River flood plain. An
Inconspicuous and discontinuous bluff, reduced near the
Teklanika River to a terrace several feet high. forms the
southeast border, Just north of the Totek Hllls, a sharp break
{n slope marks the south edge of the dunes; It i3 & composite
of erosional cutbanks (in some cases shorelines of lakes sst
into the edge of the sand) and of the southern depositional
IImit of the ssnrd blanket itself, The southwest corner is
delined by bluffs alorf the lower Toklat River.

The 1,000 mi” of nearly streamless lowland thus
anclosed exhibit several types of topography, most of which
seem fo be developed on sand. The northeastern part of the
area has parabolic and longitudinal dunes, some of which are
quite inconsplcuous; lakes are interspersed among them. A
typical ridge on the west side of Cabin Lake (T. 1 8, R, 9 W.)
is only & ft high. The terrain rises graduslly to the south, and
gouth of the latitude of Nenana rellef increases somewhat.
Parabolic and longltudinal dunes 0.5 mi to nearty 2 mi long
are scattered between the southwest-faclag steep lee stopes
of small individual sand sheets. Ponds are scattered through
the area at the base of lee slopes; some have shrunk, and
much or all of thelr former volume has been replaced by
mars.

The northweslern part of the area is occupied by a
narrow, Keystone-shaped marshy depression about 18 mi long,
4 mi wide at the southwestern end, and more than twice ag
wide at the northeast end. At an elevation of about 300 ft, it
is as low as the flood plain of the Tanana River a few mijles to
the north. I [s underlain in part by Dood-plain alluvium
{PEWE and others, 1966) and may represent an ancestral lower
Kantisha River. Ponds are common, and two large lakes
occupy the southwest end. Clumps of sptuce mixed with
aspen are secattered through the marsh-like flat, apparently
mazking slightly higher ground. This deprassion may be a
remnant of the original surface on which the sand dunes were
depositeds its stralght boundaries are longitudinal, southwest-
trending dunes about 25 ft high that seem io0 override both
the marshes ond the edges of spruce clumps. A small
peninsula in the southwest side of Black Bear Lake (T.3 8., R.
12 W.} contains gravel 2 ft below the surface (F. R. Weber,
ora)l commun., February 1981),

On its southwes! edge, the eastern area i truncated by
a 150-ft bluff (T. 5 and 6 S., R. 14 W.) cut by the Toklat River
in unconsolidated sand. Much of the bluf('s slanting surface is
covered with vegetatlon and material slumped from above,
but the upper 70 ft of a short north-soulb exposed section is



crossbedded with dips about 20° to the south, The lower half
of the blaff is horizontally bedded.

Southwest gf the Toklat River ficod plain, an area of
more than 1 mi® is covered by dunes that have about the
same elevation and orientation as those northeast of the
Tok)at. This small area is bounded on the east, north, and
west by cutbanks bordering the flood plalns of the Toklat and
Kantlshna Rivers; alluvium and small tributaries of the
Kantishna Rlver form the southern boundary and also divide
the dunes into one large and several smaller groups.
Pronounced dune ridges are S to 25 ft high and 50 ft to 0.5 mi
long. Site 3, a bluff on the Kantishna River {map sheet and
table 1), hes furnished a section of the sediments underlying
thls small group of dunes.

Raosettes

Surrounding Dune Lake is a sand sheet about 7 mi long
and 6 mi wlde that has sharply defined southwest-trending
tongues in the southwest part. Dunes that have more relief
than any others In the dune field occupy the center of the
gheety associated with them are dunes of a unique shape
hereln termed "rosettes”. A sketch (fig. 2) derived from
large~scale serial photographs illustrates the sand sheet. The
rosettes consist of groups of small arcuate dunes ranging
from 5 or 8 t to 30+ [t high and 1,000 ft to 2 mi long; their
steepest slopes are on the convex outer gides, They are
arranged concentrically, and each arc is concave toward a
slightly depraessed center, resulting in a pattern like a multi-
petalied rose roughly 1 mi across (fig. 4). The rosettes
occeupy some of the highest terrain in the viecinity, and the
total refief between the dunes and interdune ponds {of which
Dune Lake l¢ mueh the largest) is greater than 200 ft. Little
of this rellef s aceounted for by the small arcuate dunes
themselves; the overall pattern suggests that they are
developed on or near the crests of large, possibly transverse,
dunes,

The origin of the rosettes is uncertain, but some topo-
graphic clues point toward a possible explanation: (1) their
locations suggest that the rosettes developed close to the
crests of large transverse dunes that had been deposited by
wing from the noctheast; (2) the east side of Dune Lake is
bordered by large, mostly vegetated dunes, which have crests
100 ft or more above the lake that were the result of wind
from the southwest; and (3) the northern rosettes, especially,
have larger, more massive arcs on their northern sides. The
present wind reglme, as observed during many flights across
the area In small planes and from snow-drift patterns,
conslsts mostly of (1) strong northeast winds of dry, cold air
in winter; {(2) less common storm winds from the southwest,
mostly Jn summer; and (3) oceasional strong, very local winds
from the sovtheast that blow down the Nenana River canyon
from the Alaska Range and that extend to this part of the
dune field. but do not reach to other parts of the field. This
combination of winds could account for this most unusual
lecalized pattern. Similar small arcuate dunes are present on
the orests of Jarge dunes in the northwest part of the central
grea of the dune fleid (T. 1S, R. 17 W,, for example); these
do not form rosettes because they are all concave to the
northeast., Thls also tends to support the theory that the
rosettes are the result of a unique and local wind regime.

The sharp relief, lack of any developed drainage system,
and location atop a sharply defined sand sheet suggest that
the rosettes are the youngest of any dunes in the field. The
only exposed sand [n the region occupies two or three small
areas on one of the Jarge dunes just east of Dune Lake; in the
summer of 1958, dblown sand was collecting to the east of
grass tufts on the northeast lip of the blowaut's steep (33°)
west-sloplng surface.

North of the Tanana River

East of the Tolovana River and north of the Tanana
River ls a flat, marshy expanse known as the Minto Flats,
much of which Is lake covered. East of Swanneck Crossing,
at the nerthernmost ebrve of the Tanana River, old water-
flled meander scars are prominent, becoming fainter to the
north. Beyond them, awry from the river. are marshy lakes

that range from a few feet to 4 mi long and that have very
irregular outlines. Most are narrow, and many show a rough
south-southwest orientation. Ten miles north and east of
Swanneck Crossing the level surface of the Dats is
interrupted by a few low aspen- and brush-covered hils that
rise as much as 25 ft above the marsh. The hills ere mostly 1
mi or so long ard about 0.5 mi wide. These gentte elevations
have irregular outlines, but are always made up of south-
southwest-oriented ridges separated by narrow, shellow
sweles that lie above the level of the surrounding owlands.
The northeast edges of some hills are abrupt, as though thay
had been cut by a northwest-trending stream. The hills ace
judged to be remnants of dunes on the basis of topographic
expression; none were visited.

Farther west the lowland iz mostly occupled by meander
scars and by mud flats on which tributaries and distributarles
of both rivers are now depositing alluvium. Within this area
of tow ground are some lakes and somé¢ rather dlstinct
patches of dunes consisting of low hillg marked with south-
southwest-trending ridges. The largest acea is more than 2
m! across, and has some V-shaped dunes that have aplces at
the south-southwest. The southwest edge of the dJunes
appears unaffected by subsequent eroslon, but the northeast
edge has been sharply truncated. A typlecal dune ridge,
located near the east side of this group, borders a bay of
Grassy Lake (T. 1 N., R. 10 W.); the ridge is separated from
the bay by about 100 ft of grassy marsh. To the northeast,
the dune merges with other parallel ridges, but tha southwest
end is only about 100 ft wide at the base. [t rises abruptly
from the marsh, attaining & height of about 25 {t along (ts
nearly leve) crest. A §5-ft pit in the dune crest penetrated a
little humus and some loess before encountering sand (table
1). A sample from the bottom of the pit ls slightly better
sorted and slightly coarser than the upper one, but both are
typical dune sand and have sieve analyses simllar to those
from the Toklat River bluff and Dune Lake.

South of Nenana

Three small groups of dunes are located 2 to 4 ml
southeast of Nenana. They are 2 mi or less long and & Tew
100 £t to 0.75 mi wide, differing more becauss of accidents of
erosion than because of differences In original slze. Thelr
present outlines are irregular, but esch area i$ crossed by
more or less distinet ridges all oriented in an east-northeast
direction. The dunes rise about 25 (t above the lowland
surface and support a young birch and aspen forest, in ¢on~
trast to the stunted black spruce, tamarack, and muskeg of
their surroundings, A road cut exposes 5 ft ol ¢rossbedded
sand; a sand sample from a pit in this dune, taken from 2.5 ft
below the surface, is finer grained than sand samples from
Grassy Lake and was overlain by 2.1 ft of yellowlsh-brown
silty clay (table 1),

A small 1-mi by 0.5-mi dune-covered surface just wast
of Nenana is distinctly higher than the flood plain that sur~
rounds it. It is about half way between the maln part of the
northeast-trending dunes to the west and the east-northeast~
trending dunes; its faint ridges parallel the latter.

The central area

The north angd northeast edges of thiz massive sand body
are formed by the terraces bordering the south side of the
Tanana River flcod plain, and much of the southeast edge Is
the cut bank on the west side of the Kantlshns River flood
plain. These boundaries are sharp and comparatively stralght,
but the rest of this area is bounded by very Ircegular and less
distinet edges determined by the effect of topography on the
deposition of sand moved by a wind from the northeast.

Near the Tanana River, which here flows roughly north=
west, are a few ridges that strike porthwest and have steep
southwest slopes; these ridges are probably {ransverse dunes
(mep sheet, T. 1 N.,, R, 16 W; T.1S., R. 15 W.; T.2§,, R, 13
W.). South of these, the dunes form a veritable sea of sand;
they have long wave crests as much as 200 [t or more above
the troughs., These dunes, too, are asymmetrical and have
steep western slopes; the sinuous crests, whleh strike north-
south, appear to be composed of coalesced sjdes and aplees of



parabolic dunes. Many of the crests curve sharply to the
northeast at the north end and diminish In helght or are
overtlden by another wave of sand. See T. 3 end 4 8, R. &$
W. for examples, Comparatively small longltudinal dunes
superimposed on the gentle windward siopes of the north-
south sand ridges southwest; groups of smal} arcuate dunes
that top some of the mest prominent, large sand ridges are
concave to the northeast and have steep southwest slopes.
Undrained depressions at the bases of the massive dunes
econtajn long, narrow marshes or ponds, and some of the
western ones are drained by small tributarias of the Zltziana
River. The steep lee slopes are covered with grass and
soattered birch or aspen; crests support the same trees ond a
seattering of spruce, Gentte slopes, depressions, &and
{nterdune areas sre forested with spruce.

Surrounding these massive deposits, except at the north,
are longitudinal dunes interspersed with parabolic dunes tnat
have aploes to the southwest, Near East and West Twin
Lakes and Wien Lake, dunes have encroached on bedrock hlllg
thet rlse 200 ft or more above the dune-fitied lowland to the
north and that cast duneless "wind shadows™ to the southwest.
Farther south beyond this group of hills, the massive dunes
are absent; parabolic and longitudinal dunes continue to the
Roosevelt Hills, about 40 mi {o the southwest. The dunes are
3 to 50 t high and 100 ¢t to more than 0.5 mi long.

North-trending dumes

Two small groups of longitudinal and perabolic dunes
that strike north-south are located near the Kantlshna River
in T. 48, R.18 W, and in T. 7 8,, R. 16 W. Both groups are
on sucfaces that are about 30 ft above the river flood piain
but 100 ft below the chme-field surface. A serles of cut banks
(sites 7, 7TA, and 3) intersect the surface underlylng the
northern group of dunes, and the sections exposed are
described in table 4,

The southwestern area

Thls part of the dume field is much amaller than the
central area end lacks the massive sand ridges that dominate
the latter, The southwestern area occupies a broad, shallow
vgliey southeast of the Kuskokwim Mountaing that Is sbout 40
mi long and less than 15 mi wide, Several amall outlying
areas are separated from the rest of the dunes by channels
and Nood plains of the present drainage. Paraboli¢c and
longltudina} dunes 300 to 3,300 ft long cise as much a8 130 ft
above the terraln {n the northeast and diminish ta helght to 30
ft or less in the southwest; only & few are {ound west of 153
W. Numaerous lakes fill shallow depressions between duneg
and [n 8 few places surround the dune ends, ag at Carlson and
Billberg Lakes. Lake clevations rise from 660 ft in the
northeast to 850 ft in the southwest, as the tercaln graduaily
rises to form part of the regiona) divide between the Yukon
and Kuskokwim River dralnages. Mast of the lakes have
sandy bottoms and the banks are gently sloping except where
a dune borders the water. Dune sides slope 29° at Cartson
Lake, and the slope of the southwestern nose of the large
dune at the east side of that lake is 35%; slopes of other dunes
are gimiler.

Jusat west of the southwest edge of the dune field on the
northeast gshore of Spirtt Lake (T. 14 S., R. 28 W,) is a grovp
of amall blowout dunes emplaced by a wind from the
southwaest,

The northeast end of the dune field is bordered by g
strlp of comparatively low land (occupled by Lake
Minchumina, {nnumerable smaler lakes, and the Muddy Rlver)
that ranges in elevation from 642 ft (on the 1952 1:63,380-
scale MceKlnley D=5 quadrangle) at the lake to about 625 it at
the southeast end of the lowland. Sfituated wlthln this strip,
about 4 ml east of Lake Minchumina and 0.75 mi northwest of
the present edge of the dunes, is Sevenmile BM}. The top of
thls bedrock knob, at an elevation of 862 ft, IS about 175 ft
above the adjacent ponds and flats and §5 ft above the crest
of the highast dune in the vielnlty, In a pit dug at the top of
the hi}l, gseveral ventifacts {dreikanters) were found on the
woathered bedrock surface under 1 ft of loess. Two other
plts, located down the slope to the east at elevatlons of 730
ft and 700 ft, exposed 0.4 and L8 ft of loess, respactlvaty, on

weatherad bedrock. The bottem 0.3 ft of the latter hote did,
however, contain a littie fine to medium sand in interstices of
the angular bedrock fragments, but no ventifacts oceurred (n
these pits or in a second pit dug at the top of the hlIL The
ventifacts imply passage of blown send over the top of the
hill, but no dune forms are known on or immedtately upwind
from (. Whether the sand-blasting material has since been
removed or whether the loess shaped the ventifacts as (¢ blew
by, the ventifacts are witness to the passage of rapidly
moving, wind-blown material 100 {t or more above the local
tercaln.

Higher land surrounds the rest of the srea—outllers of
the Kuskokwim Mountains, smaller isclated nhils, and alluvial
deposlts of rivers that flow from the Alaska Range.

The Northwestern Tract

The Tanana River flows northwest (see map sheet) from
the mouth of the Cosna River to its junction with the Yukon
River, and its flood plain marks the northeast edge of the
Northwestern Tract of the dune field. This part of the fleld
extends west-southwest to the flood plain of the Nowitna
River, some 90 m{ away. The northeast edge of what appears
to ba a massive sand body rises from the flood plaln elevation
of 8 littte more than 200 ft to & gently undutating surface
nearly 600 ft higher. The surface i3 drained to the north and
aouth by a series of small subparaliel sireams Inciged as littte
ag 10 ft to as much as 150 ft and spaced 1 to 3 mi apart. The
streams appear to occupy valteys at the base of rather steep,
west-facing lee slopes. Most of the east-flowlng gullies
dralning into these sireams are longer than those on the
western gjopes. and msany of the Interstream divides are
closer to the western stream than to the esstern one.
Streams fn T. 8 to 10 S, R. 28 and 29 E. (X. R. M.) are
perpendleylar to the west-southwest trend of the sand mass
and probably ‘are boundaries of transverse dunes; streams
between these and the Tanana River flow more neor]x north
or south, following depressions at an approximate 45° angle
to the axes of the parabolic dunes. The streams thus outline
what are probably sand ridges on which the much smaler
pacaboile and longifudina! dunes are superimposed; the latter
are most common on the flanks of the dune field.

The north edge of the east half of this traet extends
west-southwest from the junction of the Yukon and Tanana
Riversi the southern boundary is formed by lake~bed depoaits
that occupy the basin of the Chitanana Rlver just southeast
of the dunes (Chapman and others, 1975), A shaltow plt in a
low ridge on the southwaest side of Redlands Lake (T. 3 8., R.
24 W.), 20 ft above the lake but within the lake-bed area as
mapped by Chapman, Yeend, and Patton (1975), dlsclosed 0,2
tt of humus, 0.4 ft of medium-gray mineral soil, and 1.7 ft of
very slightly silty, medium-gray clay. A 50-ft cutbank of the
Chltanana River, less than 0.5 mi northwest of the lake,
oxposes dght-buff, horizontally bedded clayey slit.

The undulating surface and subparailel streams are
ebsent west of R. 28 E. (K. R. M), and the dune f{lield is
compoged entirely of parabolle and longitudinat dunes. Hills
in the area commonly have dunes mounting thelr eastern
slopes to @ varlable height that averages 1,150 fty the hills
cast a "wind shadow to the west in which dunes are lacking.
The northern and southern boundaries of this part of the fleid
sre abrupi and depositiona) and were evidently determined by
the effect of the topography on the wind—both the edge of
the tract and the edge of the lowland that containg ft have
the same west-southwest trend. The western boundary s
formed by old cutbanks marking the east edge of the Nowitna
River flobd plain, which, at an elevation of about 250 ft, I3 at
lesst 200 ft lower than the gently rolling, lake~dotted surface
underiying the dunes. As seen from a small plane, two
cutdanks on Grand Creek (T. 108, R, 27 E,, K. R. M., and T.
10 8., R, 28 E,, K. R. M.) and one on the Big Mud River (T. 11
S., R, 29 E., K. R, M.) have the color, angle of repose, and
texture of Joose sand.

OTHER QUATERNARY DEPOSITS
Alluvium

For most of the Northwestern Tract, no evidence i3 now



avellable to determine the type of material underlying the
dunes. The eastern part of the dune field, however, appears
to be largely underlain by alluvium. Material vnderlying the
dune sand 19 exposed only In a few eutbenks of the Kantlshna
River, where unconsolidated alluvium cceurs in lenticeular or
horlzontal beds of. sllt, sand, and gravel. Some of the sections
above the ljunctfon with the Toklat River have horizontal or
steeply north-dipping gravel beds at the base, Detalls of
these gites are shown in tables }, 2, 4, and 3. Elsewhere In the
Southeastarn Tract other Jndications that the dunes tle on
alluvium aret

1. On a small peninsula on the southwest side of Black Bear
Lake gravel was found in a dug hole at a depth of 2 ft
(F. R. Weber, oral commun., February 1981),

2. A dry hale west of Nenana {Unlon Oil of Callfornia Nenana
No, 1} drilled into grave) at a depth of 140 ft.

3. Northwest of Bearpaw Mountaln, In the central area, there
are g few small patches of polygonal ground In the
interdune areas. A 2.4-ft plt in the interdune area
beside Pass Leke (T. 8 S,, R. 20 W.) penatrated frozen,
slightly sandy, slity mud. These data suggest that in
the vielnity of Bearpaw Mountain and Pass Leke under~
lying material s fine gralned or poorly sorted and is
now permanently frozen.

4. A 30-ft outbank along the Foraker River 0.25 mi north of
Foraker Pond exposed muck conteining plant matarial
at the base. The top of the muck rises from about 2 f{
to about 15 ft above the river at the north end. The
sand that overlies It {s slightly finer then that fromn the
Poraker Pond sample and in turn is overlain, at the
north end of the cut, by flatlying bads of send, silt, and
ciay that contain tree branches.

The only site where dune sand was seen to direotly
overlie bedroak 1s on the west shore of West Twin Lake.

Outside of the dune field, three localities provide
additional information:

1. Along the Foraker River, south (upstream).from the dune
field toward the Alaska Range, river banks are low and
contaln silt. However, southward {upstream) from tha
vlelnlty of Castle Rocks (T. 17 8., R. 24 W.), gravel,
probably outwash, appesrs below the dark silt, making
a sharp contact that rises gradually as the exposed
thickness of grave) Increases. Whether or not these
sodiments continue fer enough north to underlie the
dunes {3 unknown.

2. A pit on a small ridge fust north of the dunes, on the west
ghore of North Snohomish Lake (T. 18 S, R. 26 W.),
penetrated ebout 4 ft of poorly sorted, coarse to very
fine, slity, clayey sand.

3. Lake sediments in the flats rear the Chitanana River,
south of the Northwestern Tract, are topographically
tower than the dune fleld.

The cantact between underlying material and the dune
sand iz hard to distingulsh In the €ew places it {5 expoged.
The erossbedded sand at site § and at Toklat Bluff is certainly
windlaid, end the horizantal beds there may slso be dune
sand. Underlying alluvium may be exposed at site § and
certainly 1 exposed at sites 3, 4, and 7. At slte 7,
horizontally bedded sand Is separated from the sandy slit
below by 8 sharply deflned, horizontal i~in. stratum of
medium-dark-gray clay that may mark the base of windblown
sediments.

Sandy slit
Rising against the northeastern flanks of Bearpaw

Mountain and Castle Roaks are areas of irregular take—dotted,
spruce~covered terrain that are 150 to 200 £t higher than the

nearby dunes. The deposit near Beerpew Mountain is
southwest of the eastern area of the dune fleld, and the one
near Castle Rocks is southwest of part of the southwestern
area. ‘These silty deposits are, therefore, downwind from
sand dunes and upwind from sizeable abstructions, relative to
the wind that moved the dunes.

Both areas rise above the adjacent dune field with
abrupt, strafght northweatern boundaries) their surfaces heve
a northaast-trending grain, expressed in pert by poorly devel-
oped, generally noetheast~ or southwest-flowing streams. In
the few gpots where deposits underlying the surfaces were
sempled, they consisted of unconsolidated very fine sand and
silt that differed in color and grain size, as well as location
and topograpnle expression, from the dunes and from the
overlying loess blanket.

Samples taken near Mucha Lake (T. 8 8., R. 17 W.) along
the northwest side of the Bearpaw Mountuin srea consist of
about 50 percent very fine sand and nesrly equal parts of
coarse siit and fine-silt-and-clay. The surface northwest of
Castle Rooks {3 underlain by more varlable sediments; very
fine sand dominales two samples from Big Long Lake (T. 16
S., R. 25 W.), but the one from nearby Little Long Lake has
56,9 percent fine sfl{ and clay. Both of thesa jakes are near
the northwest edge of the terrain; the sample from Live Trap
Lake, near the northeast edge, has about one third each of
very fine sand, coarse slit, and fine silt and clay (detalls are
glven in table 8). Southwest of Castle Rocks, however, 2
ridge slong the south side of Burnt Lake (T. 18 8., R. 26 W.)
contains silty clay, Indicating that the gilt did not extend lnto
the wind shadow of the hills, Permafrost, laeking at Mucha
Lake, was present at depths of 20 to 30 In. in the Cestle
Roceks area, snd lakes are mostly the smaller, more numerous,
and steeper walled thaw lakes typical of thermokarst terrain,

The only other locality where similar sediments were
penretrated by plit or zuger is the penlngula between the
Beavetrlog Lakes (T, 11 §,, R. 22 W.), where 6.5 ft of clayey
allt overlles sand {(see table 3). Chapman and Yeend (1981, p,
B30) report "silt more than $ ft thick eonceals bedrock on the
lower hiita between the Cosna and Kantishna Rivers.?

Loess

Al of the dunes visited (except the blowout at Dune
Lake) were covered with buff-colored, silty and clayey,
noncalcareous, unconsolidnted loess ranging from one ineh to
nearly 2 ft in thiokness. No bedding wes seen, and although
the deposits are commonly too thin to show the vertical
cleavage typlcal of loess, they are coherent enough to form
vertical or slightly overhanging faces in cutbank exposures.
The upper inoh or 30 {5 commonly darkened by the addition of
2 little humus and the ineipient soil profile. Roots of living
plants penetrate the loess, and dark-brown root-shaped mark-
ings are evidence of plants now dead. In many cases, forest
fires have left a resldue of ash between the loess and the
present vegetation. Except for these minor changes, the
material seems Hitle altered, and no other weathering is
apparent.

The loess also occurs on Dedrock~1 ft or less coats the
western slopes of the Roosevelt Hills and the upper two thirds
of Sevenmile Hill (T, 12 S,, R. 23 W.). Apperently the only
surfaces that laek Joess are very recent flood plains and lake
shoreg. The avallable measurements suggoest that this blanket
deposit Is thickest in the northeast, thinning gradually and
irregularty to the west and south.

South of the dune field, loess oooupies the slightly
higher ground wlong the northwest slope of the Kantishna
Hills, an area of typleal thermokarst topography. It contains
many deep-sel ponds whose vertical banks are commonly
sealed by undercut and overhanging mats of roots and other
vegetation. S8amples from exposures at several lakes, ranging
from lake 581 (at the boundary of T. 8 and 8 8, R, 15 W.) to
Lonely Lake, (T. 18 S., R. 20 W.), are al) typieal loess; details
are given in tabla 7. An alluvisl fan of the ToKlat River, its
apex located where the rlver emerges {rom the Kantishna
Hillg, forms the eastern boundary of this widespread deposit.
The loess §s also Interrupted by alluvial fans of Moose Ureek
and tha McHKlnley River to the west. In sach vase, the fan is
lower In glevation than the adjacent loess.



Southwest of the stit deposit around Castle Roeks, the
shty clay at Burnt Lake may be loess, but it is gray. water-
soaked, and ¢lase to permafrost and ig probably muck.

Other exposures large enough to be seen from a small
alrplane have the vertlca) banks, color, and presence of
swallow nest holes typica) of loass. Sueh holes are present in
various places oufside the dune field; some are listed in table
1.

ANCIENT ENYIRON MENTS
Pre-dune conditions

In the central Xantishna River valley and probebly
e)sewhere, the dunes were daposited on alluvium derived from
the Alaska Range. Along the lower Xantishna River ihe

- contact between gravel and alluvial sand seems to dip & dit
more steeply northwdard than the present grade of the clver;
the alluvium in thiz viclnity may be a continuation of an
Inactive alluvial fan that extends north from the polnt where
the Toklat Rlver emerges from the Kantighna Hills, The best
exposure of this underlying material is located at site 1 here
the sediments become finer upward In the section. Organle
material is rare, but & small carbonaceous parfing In the
upper part of the cutbank Indicates that vegetation was neae
enough to be washed in, and Estella Leopold has identlfied a
probable tundra assemblage (85 percent Betula sp, probably
dwar( birch) and abundant algae, suggesting a productive lake
(written commun., 1972}, The willow Salix ef. S. glauce was
fdentified from Kantishna River site 8 (seq table 1) by Robert
Nelson, A 1.2«in. Jayer ol olive~gray clay at site 7A way
mark the location of a pond or backwater, and a few sand-
size fragmenis of mollusks and one of an |nsect were found (n
the overlying massive sand (see table 4). These bits of data
hint at enough wataer to support sufficient vegetation to keep
the silty, sandy materlal in place.

Souree of sand

When & change in climate resufted in diminishing
vegetation, the winds began to move sand southwest across
the altluvial deposit. The sand, brought down to the Tanana
River by the ancestral Nenana, Kantishna, and other streams,
averwhelmed any remaining vegetation and bulit the massive
dunes that le immediately to the gsouthwest. This was
especially true near the northwest~flowing stretches of the
Tanana River, indicating that the river was in much the same
position as it Is mow. Farther to the southwest, & diminishing
sand supply permitted vegetatlon to anchor the dunes,
resutting in the parabolic and tongitudinel dune forms typleal
of areas that have discontlnuous plent cover (Melton, 1540;
McKee, 1978),

It seems signiflcant that the dune fleld does not extend
eestward up the Tanana River beyond lts junction with the
Nenana River. The Nenana River occupies the only large
glaciated valley in the Alagka Range betwepen the Delta Rlver
valley, 160 mi to the east, and the Mutdrow-Foraker complex,
B sjmilar distance to the west. lts location relative to the
done field suggests that {t was the source of sand for the
oastern ares, The Kantishna River and its glacially fed
tributaries furnished additiona) zediment to the central area
and the Northwestern Tract., The massive deposiis west of
the Jower Kantlshna suggest that this river too, "maintained
{ts course during the time of dune activity” (written
commun., D, M. Hopkins, 1983),

The northwestern boundary of the June field strikes
west-southwest (downwind) frem the junction of the Tanana
and Yukon Rivers. Two factors may have caused this
relationship: (1) the Yukon River is a large stream and Is a
few Thundred miles distant from possible glacler-fed

tributaries, s0 Itz flow of water may have increased enough’

below the junction to carry remalning sand on downstream;
(2) downstream from this junction the Yukon River hugs the
southern base of a range of hidls that cond have deflected the
northeast wind from the river and {ts sandbars.

The southwestern dune srea is separated from the other
parts of the field by a few miles of sandless terrain. The
glaclers dreinlng the Mount McKlnley region (the ancesiral

Muidrow, Peters, Foraker, and Straightaway Glaclers) could
well be the source of sand for thls comparatively small dune
area, via the equivalients of the present McKinley, Foraker,
and Herron Rivers. This celatively cloge source could account
for the comparatively ¢oarse grain size in many of these
dunes, and for the large slze of the dunes compsred to the
dunes at the southwast eng of the central area.

Climate during dune deposition

No direet evidence exists as yet to show whether the
formation of the dune fi@ld was accompanied by warmer or
colder climates. A warming cllmate, by desiroying
permafrost that now underlies mueh of the reglon, would
destroy the swamps, muskeg, and possibly the spruce (orests,
which are more sensitive to arldity then to cold. It would
also be assoclated with retresting giaclers, whloh would
presumably increase the discharge of both water and
sediments Into glacial streams. A colder climate, especially
if accompanied by the emergence of the Bering land bridge,
would probably cauge an Increase in wind from the northeast
{see below). It would also cause a deacrease {n stream fiow
and, hence, less alluylum to supply sand; & probable decrease
in vegetation, howevar, would permit sand to blow. In either
cage, aridity and 8 large supply of loose sand were
undoubtedty present.

if the vegetstlve and loegs cover now anchoring the
sand wera removed, the present wind regime would probably
be adequate to build & simllar dune fleld. Alaska westher Is
now largely determined by low pressure systems moving from
the northwest Pacific Ocean and by high pressure systems
from northeastern Slberia, In summer the lows, which have
counter~clockwise winds, tend to move north through the
Bering Sea and bring wet southwestertles to central Alaska.
in winter the iows are more likely to move east, south of the
Alaske Peninsula, bringing precipitation to southern Adaska
and sasterlies, dried by crossing the Alaska Range, to the
dune-field region. The summer pattern of the highs paraliels
the Arctic coast far to the northy in winter the highs move
eastward across northern Alaska, and their clockwise winds
bring cold, dry northesst winds that often blow more than 20
mi per hour and oceasionally reach 80 mi per hour, These
patterng would be accentuated by the presence of a
contlnuoug land mass across the present northern Berlng Sea.

Sediment still Is blown from sand bers on the Tanana
River near Oid Mijnto (T. } NW., R. 8 W. and designated as
Minto on the map sheat) to as far as 50 mi to the Southwest,
when the wind is strong. At Lake MInchumina, the wind first
strips severat inches of snow from the sandy slit of the
Foraker delta flat and then blows the sediment, at aititudes
as much as 606 or more [t above the surface, to 2 hill a mite oc
more away. It has deposited as mach a3 2 in. there In a single
wind storm, killing the underlying low vegetation. Sample +
(Big. 3), for instance, was blown i suspension for more than
0.25 mi and then deposited on the deck of a boat as & 0.5-in.
layer Interbedded with snow, the resutt of alternatlng wind
and snowfall. This sediment i= slightly coarser than samples
from the slity deposits near Besrpaw Mountaln and Castle
Rooks, but finer than the dune sand. By contrast, soothwest
winds are usually secompanied by rain or snow and generally
do not cause either snow to drift or sand and silt to blow
appreciably, although they are regponaible for the small
btowout dunes at Dune Lake and near Spirit Lake (T. 14 S, R-
28 W... Winds from other guadranis are uncormmon and
ugually not strong.

Finer material, probably carried a3 a suspenslon load,
was dropped as the northesst winds rose over the Isolated
hilis and was banked against the northeast slopas of Bearpaw
Mountain and Castie Rocks, the former downwind from the
eastern area of the dunes and the latter downwind from the
southwestern ares. Similar silty materlal rlaing above the
dunes in the central area was probably deposited on the
cestern flanks of the Wuskokwim Mountains to form the
colluvlum and slit tdentified on many lower siopes by
Chapman, Yeend, and Patton (1978) and Chapman and Yeend
1981). Any silt blowing above the dunes of the Northwestern
Tract would presumably have baen dropped In the wide
Nowitra River flcod plain or perhaps cartied to the hills



geveral miles west of the Nowitna River, Like the dunes, the
fow sDt-depasit samples are lacking in organic maturisl

Postdune changes

Another change, either In climate or In quantity of
svallable sand, must have occurred because sand movement
ceased comparatlvely abruptly, and the dunes and most other
exposed surfaces were blankaetad by loess, That the loess also
blew from the northeast §a suggested by the irregular thninning
from northeast to southwast across the dune field. Small
steep gullies, typical of loess deposits, are present on the east
slopes of hills near Lake Minchumina, but are lacking on
west-facing slopes, Loew deposition is probably still in
progress, although at a much slower pace than in the past, A
elovd of dust—future loess—that rose to & height of $,000 ft
over the country between Minchumina. Tanane, and Nenana
wes observed in April 1983, an unusus} but not unigue event
that undoubtedly resembled 10635 clouds of the past. Because
single loess deposity were probably thin, they, [n contrast to
the heavier silt and sand deposits, may not have damaged or
killad the underlying vegetation. Once deposited, the loess is
more eoherent than zand or slit; when frozen, it ig rock hard
even on dune crests, whereas the sand is loose and easily
moved at the coldeat temperatures.

AGE
Radlocarbon dating

The dune field cannot be dated directly because no
radlocarbon dates are avaflable that come with certalnty
from material within the dune deposils, However, three
dates are probably retevant to the dunes. One sample, which
hag a date of 20,240 + 480 years B.P,, is from a lake-shore
deposit about 8 ft above tha preseant Lake Minchumina, and
the other two sampies are from cutbarks of the Kantishna
River. Of the latter, one sample (&I, USGS-1489) dates a
small cacbonaceous parting {n alluvial deposits at site ) (point
J, table 5) na 19,890 + 150 years B.P. This site is 12 mi south-
west of the nearest large group of dunes in the eagtern area
and about 10 mi southeast of the nearest dunes in the central
area. The deposits appear to be part of the alluvial surface
on whizh the dunes in tho sastern area were deposited. The
third date, from sample 60AWri4 (I-12927), I more than
40,000 years B.P, it came from site 4, a cutbank about 80 ft
high and i mi long that intarsects the edge of the central area
of the dune field. Florence R, Weber, who collected the
sample, described it as "reddish staloed wood which appears
to be in place in humus (iited layer 20 ft above water tevel...-
the lowest 20 ft of the cut {5 quite full of humus which has a
brownish tan coler.” (F. R. Weber, written commun., 1960).
Twenty-one years later the south half of the sjte 4 bluff was
covered with slumped vegetation, and the north half exposed
only sandy and silty sedtmenis (see table 2} and no organle-
rich beds were visible. Therelore, the specifie relatlonship of
the sample to the dune sands is uncertain, although it is
reasonable to assume that it predates them,

Topography

The dunes and the underlying alluvium as it ls exposed
fn the Kantishng Rivar banks are not cemented or
consolidated. Dralnage in the dume field s poorly developed,
and streams and lakes cireumnavigate or parallel the ridges.
Dune ends protrude into several lakes, and dune sides form
many lake shores, but little erosion of dune forms iz vigibla.
Thelr slopes approach the angle of repose of sand, and the
Jower stopes end abrupily at the junction with the flat
terraln. Nevertheless, streams like the Chitanara, Zlizlana,
Kantishna, and Foraker have cut meander scars {n the dunes,
leaving sharply scalioped bluffs edging the flood plainsg
alluvial fan distributaries of streams such as the McKinley
River have teft uneroded patches of dune~covered higher
ground here and there (such as the one in T. 13 S, R. 21 W.).

The superpositlion of parabolic and longitudinal dunes on
the lerge dune ridges in the east half of the Nocthwest Tract

and the north half of the central area implies a changing
environmaent, bul not necessarily two separate episodes of
dune buflding. The nearly unaltered topography described In
the psragraph above applies to dune—covered terrain whether
massive dune ridges are present or not; tha change in size and
shape oould be the result of decreasing sand supply and
increasing vegetation,

Relatton to former lakes

Two former lakes may have been confined by the
dunes. One i3 represented by lake-bed deposlts in the
Chitanana River valley just west of Redlands Lake, and the
other ls represented by the present Lake Mlachumina.

The take doposits near Rediands Lake are about 200 ft
lower jn elevation than the dunes thet border them to the
porth, The present Chitanana River draing the lake beds
through a naerrow valley that i3 cut between dunes and
bedrosk in T. 1 8., R. 22 W. and thence between two areas of
dunes to the Tanana River valley. The Chitanana changes
course from north-northeastward to east-northeast in doing
8o, whieh suggests that the dunes may have blocked s
origing} course and caused a lake to form. This was later
drained when another outlet was found, Unfortunately, no
present means exist to date these lake-bed deposits.

Ancestral Lake Minchumlna, on the other hand, lald
down a beach deposit containing charcoal fragments that
have been given 8 radiocarbon date of 20,250 t 460 years B.P.
{Charles E. Holmes, written commun.,, 1982; sample WSU
2583), The deposit conslsts of 6 to 8 in. of rounded gravel
0.04 to 3 In, In dlameter that is derived from the local dark-
gray argillite. This Is overlain by 3 to § In. of yellowlsh-gray
clay and 0 to 2 in. of dark reddish-brown organic material
that contalned the charcoal. The sequence rests on bedrock
and is overlain by colluvium composed mostly of loess and
small angular fragments of bedrock, The deposit marks a
lake level of 630 ft, 8 ft above the highest level of recent
times, and may oorrespond in age to a "slightly more mesic
interval™ In the otherwise cold and dry Duvanny Yar interval
(Hopling, 1882).

This high level, however, i lower than any part of the
southweatern area of dunes. The ancestral Lake Minchumina
probadly occupled the flats between tha present dune field
and tha Kuskokwim Mountaing and may have extended around
the northeast end of the dunes as well, The ancestral
Foraker, McKinley, and Rerron Rlvers could heve emptisd
into such a lake and deposited allaviom there. If the dunes In
the southwestern area were fed from sueh a source, dimes and
lake oould hgve been contemporaneous. No indications of a
shorellne hava been found between the dunes and the
ancestra)l lake, In the lowland east of Lake Minchumina
(rortheast part of T. 12 8. and southeast pert of T, 11 8., R.
21 W.), two small patches of northeast-trending dune-lie
ridges occur below the 630-ft contour {from the 1:63,360-
scale MoKlnley D-4 quadrangle) close to the lower Muddy
River, They are 2,5 to 4 mi from the nearest parts of the
dune fleld, but if they are a remnsnt of the dune field, and If
the anoestral lake did extend that far southeast, they are
presumably resting on the lake bed and hence postdate it.

Younger and older dunes

The simiiarities in dune shape and eroslonal features
descrjbed above show that the dune fleld i5 mainly of one
age. Howaever, there are three small groups of north-striking
dunes that may be younger than the rest of the field. Two of
them are located on the west slde of the Kantishna River on
remnants of river ferraces that sre about 30 ft above the
flood plain, but about 100 £t below the dunes (T. 7 and 8 8., R.
16 W, and T. 4 8, R. 13 W.). The third group occuples g
similar position between the Nenana River and the edge of
the eastern area of dunes (T, § 8, R. 10 W.). Sediments
under)ying the northern group near the Kantishna River are
deseribed in table 4,

An o)der generation of dunes may De represented by
topography that has a vaguely northesst orlentatlon of swalas



wegt of Lake Minchumina. Similar terraln lles south of the
dunes in T. 8 §., R. 15 W. These have not been visited on the
ground, &nd the nature of the surficlal deposits is not known.

Conclusions

Dune flelds that have comparable topographic
expression elsewhere in Alaska have been active during the
late Wisconsin glacia) interval {Fernald, 1960, 1964; Péwé,
1975 Carter, 198%; Hopkins, 1982). Although the central
Alaska dunes may have been emplaced eariler, it is
reasonable to suppose thoy were at least reworked at approx-
imately the same time, when "the seasonal round of weather
In periglactal Berlngla consisted of short summers, warmer
and drier then at present, and long winters, evidently colder
but with snow cover thinner that at present (Hopkins, 1578,
p. 23). A change In climate beginning about 14,000 years age
{Ager, 1875) brought increasing vegetation and, presumably,
an end to major dune deposition In this region.

AGRICULTURE

Parts of T, 4 S., R, 10 and 11 W, west of Nenana have
recently been surveyed for development as an agricultural
area. This acreage is part of the eastern area of the dume
fields it is underlain by “Nenana silt loam", which ts a shallow,
well-drained soll, although increasing amounts of "Taklanika
loamy fine sand" have developed on dune ridges toward the
west (Forbush and others, 1980), The presence of dunes
suggests that any major disturbance of the vegetation and
topsoll coufd easily resutt in blowing sand, vapld defation,
and deposition of sand downwind.
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Tabie Z.—Stratigraphic sections and sinve anslyses of sand from dunes in the contrel aras

{Tr, trace; P, shi grafn-size scale)

Sigve nalyses
Cumg)ative Welghe {1 of whole sampie}

Location Depth [escription Sampte interval Weight of 1 e 1-0.5 wn ¢e5-0.25 m 0.26-0,125 M $.125-0.0625 m 0.0625-0.044 rm 0,044 mm=
{ft) [re) s(an}e cparse sand medivn sand fine sand very fine sand silt pan 511t, lay
gm
Ll G5hF 1B 158 28 .50 Ip 5B &P =4 B
Kfndanina Lake 0-0.2 Yegetation
T. 2 5., R. 15 M, 0.2-1.8 Clay, siity, moderate yollowish
Fit 50 {t shave Jske brown, wntform

§.8-5.0 Sand tRAt kas Slreaks of medivm
L0 COAFSE Liad and rare granvles;

Vight yeltiowish gray .32 .5 Tl 5.0 40,3 5.3 9.3 98.8
13,3-3.5 45,5 3.4 3.6 51.4 433 94,4 9.8
14,5-5.0 30,5 L4 a5 518 90,4 9.6 8.7
Iksgiza Lake 0-0.2 Vegetatton,
.25, R 13N 0.2-1.8 Clay, silty, moderste ye)low-
ple 50 Tt above Jake . ish browa, uniform
1.8-5.0 Sand, 1fght yellowtsh gray, 2.3-2.5% 100.8 —_— 1 6.7 64.3 6.6 9B.4
uniform, massive 1,23,5-5.0 99.8 - a4 13.2 714 9.7 9.6
Kaatisans River Fe0 Tep of blEE
siee & * e
T. 25, R 12 W bep e
Bluff, 0.5 mi tong, q’,‘- T
200+ ft bigh, Upper- Oy 3pSandy wi?
mail beds dip a5 much v S
¥ 1P soutn; worl. 2D R
zoatBl Tontact with frar favey
wnseriylag beds, Locatson €, # 1 atove river A 135,92 1.42  LO7  5.75 1%2%8 13.0e  69.65 84,65 90,97 98.02 100
which dig 5% sogth Tevel, shtws interbedded SE1t and
Lower parl Badiy very T10f saad with o few cgarser 8 105,83 1.%% 1.99 .53 Z2L.&L B.55 GR.92 02 %28 9L 10
shungea: Pas maliow lenses; begs G.25% t¢ 0.5 \a, thick,
holes {see site 3, lenticular, Some sand layers yellow
table 1}, horizontal 1sh gray; clayey silt is moderate
badding(?) clive brown or 1ight to medium
gray. Patchy carbonaceous partings
Wilderness Lake n-0.1 Vegetation
¥.¢ 5., kR, 18N, .1-9.5  Clay, siity, moderate reddisk
Pt 35 fu above lake brown; sharp bwt Feregalar base
0.1-0.4 ft below top of bed
0.5-0.9  Clay, silty, 0.1-0.8 ft thick, has
sharp contacts aboye and betow.
0,9-5.0 Sand, 1tght yellmwish gray, 1.2 9.3 Tr - 14.6 70.7 28,7 99,0
wiform, apssive 1a,5-5.n 100.2 .1 1.3 25.0 7.4 9.9 99.4
fast Twia Lake B, 2 ¥egetstioa
F.68., R 46¥, 0.2-2.0  £3ay, sHty, yellowish gray, has
I U atove laka ferequiss streaks of moderite
reddish hroun nsar top.  Stitisr
toward base
#.0-5.0 Sand, slightly darker than Z.2-2.8 9.9 T +0 11.7 64.6 9.4 99.7
overlying clay 1.2,5-5.0 38,1 1.9 3.5 18.5 0.7 99.6 99,8

KantIshna River
site 4
T. 6 5., R. 15,

s sImpz=-==" ===

mm Segnent  of biule
shown at right 3

Souters pary of
bluff 1s vegetated
but seens to have
harizontal bedding.

Ho samples were taken

<

EY - -0

Biver level

Croantc matersal
siret
Coarser than h; ap%:mnmatﬂy horizontal hedding; 2-2 in. beds of sand

Horizoatdl bedding i sand

Contact sharp where exposed
Si1tfer, grayer than overiying sand
Sand Hordzental, s1ightly wavy beds D.5-2 {n, thick; sand

Beds horizontal or with s1fght dlp vo north and 0.5~2 in, thick

e U

™
1ty sand, gray, thin, continuous beds
Yellowish fine« to medfum-grained sand; bedding parallels gray beds

100
o

100
160

100
150

100
100
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Table Y.--Stratigraphic section and sleve snalyssy of sand from dunes in the southuest area

(Yr, track; B, pht graia-aize scalel

Sleve analyser

Comulative weight (1 of whole saaple)

Location Dpth Description Lample Wy ight of 1mm 1-¢.5 mm £.5-0.25 s 0.25-0.125 wm  2.115-0.0670 m 0,041 wa-
[£45 interva) sample cuarse sand madim sand fine sand very fine sand ailt pan silt, clay
[ 4] (gm}
op 148 2p 1 L ] =4 A
Beaverlog Lakes
.11 5., R 22N
FiL on et sidw of 4.2 T -
Eaat Bwavericog laua, a4.2-8.3 M&h, I(rl W' clayey {(fram Tire)
25 1t sbove Tea 0,3-0.6 S, clypey {Joess), Sark yellowish
orangk, roncalcarecus (part of soll
. prafile) s
0.6.1,0 511t a3 above, yollowish gray -
L.0-7.0 513, clayey, mottied medimm FiIght gray
g moderate yailomish brown; browner
ia tog 5 Lo,
Pit oo e3st side 0-0.3 Hmus, with ash layer at base
best Ssavariog Lake 0.3-1.3  5t1t, clayey (loess), yellowish gray,
15 U sbove fake KonCEIChneous
L3408 51, clayey, sottled medhm 1lght -
Gray 484 BOSETate Yeliewt i browe
Pit on sputhwest side 0-0.1 Hu s
of East Bedverlog Lake, 0.1-0.5 Soil, dusky brown at top grading te
2% Ft above Tlaty (to dark {ellMsh brown, C(Contact with
oo of mail ?m e 1y ing ¢ by it 11 sharp,
#vg Ia the 3920°s) s1lgaly froeculsr
0,5-5,0  Stit, clayey, grayisa yellow, Sitght
mottling with dark yellowish orange
near tap
! 5.0-7.3 Sand, s$1ity, yailowish gray, motited
with moderste yuliow! i brown, 12,2 154 - r Tr 10.5 92,7 96.1 180
Siightly codrier with depth 1§.8-7.3 160 a2 0.3 Fa I .5 7.0 100
Auger hole At corner 0-0.2 Sotl, dark yellow{sh browm
of ridge southwest of D.2-5.0  Leess to bottom; slightly cosrser st
mﬂr?‘og Lake, 25 ft hase .
stove flats
Mt 50 1 southeast aad  0-0.1 " Ciwy, very slightly Stity, sraytss yellow
25 Tt below auger hote 1.-2.0 i, chayay, yveltowisk orey, altghthy
mottied with yellowlsh brown
2.0-3.0  Sand, very fine grained, yailowish gray
&t ibery Lokn 0.1 Yegetation
T, 12 5., R. 2 W, G 1-34 5itr, clyyey, mbderate yeiiowish brows
Pit Sn dume forming G600 Send, yellowlsh gray A1 .4 1r .3 H 49.% 9.} .9 160
peninsuta in northe 2.0-3.0 160.1 .5 -8 10.4 Th.b LIt §7.8 fie 3
west part of Iske Li2g 56 $7.4 - " 8.7 7.2 98.7 9.2 160
Hoslieg Lxe 0=, i Fegatalion
T. 25, &, 22N, 10,2 Sott, medius dart drows
Mt 4B Y adove 1ate §.2-0.3 ﬂry. ;I'n.,. A I reddtsh brown
obss
0.3.-0.8 Clay, $11ty, moderate yellowish brown
{1ouss)
0.6-5.0  Sand, yellowish grey 1.2-1.4 90.9 ——— .l 1.0 3.8 93.3 95,4 160
LRI ] 100.9 — te Pt ®.9 - 96.9 56.% 180
Carfson Lake 3-0.3 Yegetation
T. 13 5., R. 23 W, 0.3-0.6  Clay. siity, moderate yellowlsh brown
rit 25 ft above lake, 0-6-1.3  SH1t, clayey, slightly grayer than
1n dune 3% sovthwest pbove. fGrades within an inch to ) -
shere of lake 1.34.) Sind, Poderals yellowlsh drows, bet 1.3-5.4 6.9 r 22 12.3 1.2 8.2 B6.9 100
Graymr then 5113 LB-2.% 9.2 . 3 2.5 52.6 &9 56,2 160
z.8-3.1 3.0 Tr 3 5.2 6.5 W g 9.9 e
4.1 Horizontal 0.25 1n layer ot very
s coarse sand 100.9 6.6 364 46.2 T6.8 .3 94.2 1
4.1-4.3 ~ sand sy at 1.3-4.0 ft T4,1-4.3 100.9 | 1.9 10.1 55.7 55.3 92.9 100
Coreer Lake 9-0.7 Yegrtatjon - - _
[, 145, R, 227, G.}-0.8  Sana, tispey, siity, very fine to
Pit 30 i above Take, fine grained, woderate reddfsh brown
on kholl 100-1% 0.8-1.3 S?nd, md:rate'{e!‘ln:{a;eh b:m Nadsh 1 499.2 1.8 6.7 8.3 58.7 75.2 5.6 100
square 1.3-2.0 Clay, sandy, silty, rate yellowis
2,027 Sendy 1ignt yellow aray 2.1 100. 1 W1 1.7 M.l 83.0 94.1 94.9 100
BT A AR ks
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Tablz 3. --Stratlgraphic section and sieve analyses of send from gunes in the southwest ares--Lontihued

Sieve analyses

Coplative weight (£ of stole Sample]

Location Mepth Descriptian Sample Waight of 1 mm 1-0.5 mm 0.5-0.25 mm  0.26-0,125 wm  0,125-0.0625 mn  .025-0.044 tm Q.044 mmi-
[£i%] Tnterval sample Loarse sand med{un sand fine sand wery fine sand sflt pan s11b, ¢hay
Lrel {gml
ap LA 28 ip L ) =4 F
Foraker pond 0-0.2 Yegetatfon, some blackened by fire —-— 100.7 0.5 kN3 7.4 az,7 97.8 99,10 100
I 14 5., R, 24 W, 0.2-0.4  Clay, very slightly siity, moderats
Laie-BotTom sedisent Brown, Toncatcarecus: sharp conlect
from 10 Ft in northwest with
of southeasl corner 0.4-0.6  Clay, very stlty, modecate yellowish
ot Take, Pit 0,25 ml braun
east of pond 0.6-1,2  fSamd, yellowfsh aray, granule layer 0.6-0.9 100.1 ) .4 10.3 7.8 49,8 45,9 100
at 4,9 ft {,8=1.0 99,4 7% [ 2% 16,1 64,4 94.49 %9.1 100
1.2-0.2  Snd, yedlowish gray, no grepules, 1.25 9.8 1040, 0 2 & 8.8 8.2 9.0 G4 100
wnk form
Faraxer Rlwer, 1.0 Yageration
T. 14 5., R. 29 W, 1.0-2.0 Muck, dark grayish brown, very
Cutbank on west side slightly silty
of river 0.25 mf east 2.0-2.1 Sand, very fine graimed, yollow stained.
af Faraver Pomd; Log arg contact with meck
5 1t of Cubt expdsed 200550 Sand 1a Tenses 1/B-2 in. thick, 2 n. 7.5 26.% n.n 1.9 E£.O 5.8 100.0 100.0 1]
ta 5 Fr long. Mo crossbeddbing 3.0-2.% 935 W2 7.5 30.1 Bi.4 93.% . 140
Cutbank on west bank
of river; 0.25 ml nortin FEET 3 2 M
of tutbank described 30 il g roy - -_—a 15 FL
ALOVE B San 2 E Lo -—— -4 0.8 L1 | g1.0 . 100
Mefl‘i':\_\_ﬁ"_‘?_ﬁ.'_“l._—-—-“‘"_-'_ river
O—Nn
a Flat-Tying sand,
=ilt, clay; has
Lres bragohes
Doghirte Lake -0, 7 Yegetarion and homss
T. 14 5., R. 25 W, 0.2-0.4  Burned layer, sand and ash
(pft 50 ft above Tpke)  0.8-0.8  Samd, light brown at tep, gradfng to
moderate yellowish brown at base 0.4-0.5 93.5 2.0 9.5 B2 75.% 0.2 91.1 1ng
B.A-1.7  Send, grayish yellow
1.2-4.0  Saad as abave, uniform hzas 49.13 .2 9.7 45,2 82,5 .0 6.6 10
lzg 547 9.7 .5 5.2 4548 BE.S5 8.3 98.9 100
Lake Snahomish 0-0.7 Yegetation
T. 13 5., R. 28 W. a.7-1.2 Clay, silty, moderate yellewish
{pft 40 fr above lake) hrown, grading Lo
1-2-5.0 Sond {4110 and 2 T9¢eTe clay Tn upper 1.5-1.8 48,1 -4 .4 17.3 3z2.2 r3 4%.% 106
1 Fil, moteied medivm yellowish gray 13.6-3.5 9.0 2.3 10.1 3r.z 4.8 97.0 o%.5 100
1559 8.7 1.5 .3 4.7 7.2 .5 90.8 08¢
20 ft abpve lake,
an slope below plt — Irregular, horfzental, lenticular
beddfng. Finer grained straka
shigatiy srayer or yellower than
oLhérs 1804 N 1.8 0.2 36.5 4.5 $5.0 100
Crambercy Lake 0-0.3 Yegetation
T. 14 5., R. 26 W 0.3-1.0  5end, 1fght browa, mottled with clayey 0.5-0.7 99.1 ™ 2.8 25.8 85.2 98.9 a%.0 100
{pit 10 ff above lake) sand, moderate yellowlsh brown,
grading 1o
1.0-1.7  Sand, moderate yelicwlsh brosm, len-
ticular, appirent sovthward dip 1.3-L% 8.2 [T 55,5 £5.7 H0.B 56.7 8.4 L]
1.7-5.8  Sand, very fins grained, siity
1.8-3.5  Sand, fine Lo medium
3.5-4.5  Stnd, Fina to coarse 1.23,8-4.5 99.5 3.0 15-1 51.1 858 98.5 98.6 LoD
Begets Lake a0} fegetation
T. 45 5., k. M. 0.2-0.4 Sand, clayey, datk graylsh brown (soll)
Fit 10 1t sbove Lake; 1.4-0.8  Sand, clayey, modersia yellmwish-brown
cutoank belaw pit is 0.8-1.2 sand, yellowish gray 117 94,0 -——n ] 13.9 85.1 B7.9 a%.0 Log

sand to water's edps
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Tabte SA.~-Strotigraphic sections of rytbanks 2long the Xentishna River outside of the dune finlg

Location Description

Stees ) and 2 Blutf about shout 46 ft high, moce than ) mi lang ) 4002 fge

V.9 5., R, Y6 M, \I\

feer C
455%

- he

- TBeds 05-02in _
il 2 2§10 S N

—Beddin
fess A slimet

_/_,5;:;5‘5/ Yy
= 7>)

— sd?
SETES R SR AW

4

)
st St y Yellow stained =& pnimal noles 3-d, f, h - See sieve Andlyses
84 Sand o Orange sl Swal low-nest foles h Leatieular sand and s¥)t
Sy Silt, blocky, light =~="Horizontal bedaing ath Ppat } Carbonraceous parting
gray, and yellow ////Currenl. bedding
Le tent{cular ‘oPL%Gravel snd tang
Site 8 Intermittent bank, 10-15 f¢ high, of approximately horizontal beds of silty, sandy, yellowish-gray sedimgnrs.
T. 08, R, 13K, Mostly covered. No samples teken
Stee 9 Bapx Is 15 fu pigh, 0.5 mi long., wBorirontally beaded $1\ty 3and aod sandy 311U overlie {ncerbedded cosrse s3nd and
T.6 5., R. 14 W, gravel, Contact is ? (¢ above river st northrast and, 6 €t sbove it at the southwest end. The gravel ranges fram

granules to 3-n. cobbles, but is mostly 0,5-2 in. in diameter; it becomes smaller toward the top; some shaws
torrgntfal beoding, duk nay some horizontal sand beds. o samples. Gravel to ).5 ft above river in Jow banks 0.5 mf
downstream

Site 20 Bank B-)2 ft high, 150 ft 1ony, sandy, yellowish gray
T.6 8., R.15 W,

Stte 1} Bank R-10 ft high, sandy, Fouyhly horizonta) bedding. Site 11 A xcross river 3¢ sandy, has more eveo bedding

7.8 S., R 164, N

Sfte 12 Bedrock overlain Dy up 10 30 ft interbedded subangular pebbles to silt with silty clay; beds of gravel 3 to 12 In.

T.10 S, R. 17 W thick: silty clay 1 da. to § €t thick makes up Q0 parcent of section. Clay and matrix of gravel are very )ight yellow-

ish gray. Ohdding horizontel. Yellowish-yray clayey silt overlies interdedded gravel and silt to 100 fr above river
level; upper surface rises 40 Lhe north at 2N percent grade. Mo samples

Site 13 Snal) cutbanks, 8 fr high, 20-30 ft Jong; hocdzontal bedding. sandy
Y, IS, R.IB N,

w =
Site 14 Cuthank, 50 ft long, 10 T high, Pofnt A w//z’nj\
T. 1) 8., R. 19 W, 18 & tn. above point B and marks the S) — “sa-- —_ J
hase of horizontally dedded, fine- i 4 <
grainaa to silty sand. Point B (s S)o * 28
coarsme 5and (see sleve analysis below); me

both are light grayish yeilow Rivee level

Table SB.~~Sleve analyses of sampltes frem cutbanks in cable 5A

{9, phi grain-sige scale)

Sleve anglyles

Cump)ative welght (¢ of whole sampla)

Sample  Weignt of

number sample 1 nm 1-0.5 mm 0.6-0.25 mn  0.25-0.12% mn  0.125-0.0625 mm Q.0625 mn-
(gm) codrsa sand medium $and {ine sand very fine sand  pan sile, clay
(1] 0.5p 1B 159 zn 1.6 28 3.59 ap >4 P
Site |
2 215.81 -— 1.14 2,66 5.04 9.52 15,78 27.36 $1.70 71.95 100
b 213,43 1.00 2.27 q.13 9,30 20,08 34,56 64.93 23,19 85.94 100
c 202.98 == 1.08 3.10 $.38 24.48 42.00 %8.88 74.98 85.02 100
d 149.87 -— 1.55 3.32 A,00 10.90 17.99 28.68B  46.43 67.45 100
f 174,863 1.93 2.51 5.54 9.75 17.88 30.33 50.51 70.98 R4.74 100
h £0.90 3,09 309 7.10 )3.BE 0 26.01 4}.12 59.95 J2.87 83.36 100
Site 148 A8,98 - 2.23 5.08 12,56  29.41 48.42 69.43 85.19 94.3) 100




L]l

Table A.==Stratigraphic sections and slave analyses of stlt deposits

[Tr, trace: B, ph grain-size scale)

Sfeve analysas

_Cumilative weight (X of whote sample)

L

fsh brown, Permafrost at [.5 ft

Location Depth Nescription Sample Wetght of 1m 1-0.5 om 0.6-0.25 mn  0,25-0.126 mm  0.125-0.0625 mn  0.0625-0.044 om 0,044 mm-
[ft) tntarval - sample coarse sand madim sand fine sand very fine sand st pan silt, clay
(re} (g}
. ap 1p 7 ap an >4 B
Mocha Lake 00,2 Vegstatfon, mmus, grading to N
.85, R, 128 g.2-8.% $ail, brown, clayey
it §.75 ;i sowth-southwest 8.1-0.8  Clay, 3tity, moderate yeilowiih
- af a3l deira on south _ browm, noncalcareous J.t=3.3 1.1 r I a.l a.9 43.7 72.4 s
shore of tate, 40 It above 0.8-5.0 Sead, very slity, tigh olfve . '
lake on skasp east-west gray L2y g-5.0 9.2 — T .1 1.9 57.6 %2 100
ridge
I3 8.5 o 3outh-toutest G-1.0 1081l
of delta described abave, t-? Sand and shit, yellowish gray;
206 fr abave lake, faint, {rresular deddiag thown
by yellow o gray tinge Md very - 29.3 -— -— 2 2.7 58.3 75.5 100
shight changes to graln size. Beds
jenticglar, 0.25-1.00 1n, thick,
2 in.-2 £ loag
Live Trap Lake 88,7 Yegetation
7. 16 5., R, 23 M, 0.7-1,3  Hawss, ciayey, dark gray
™e south shore of & smail 1.3-2.3  S11t, cleyey, dark brownisa gray;
thime pond 100 ft morth of the permatrost az 2.3 ft 2.8 38.2 -— 1] .2 1.3 15.1 51,5 100
take das a sflty—clay bank
that may de boess; the test
pit s adbout IfF £1 cowth of
this dank. A nefghboring
cutbank, iy composed of -
stit. Pt f5 5 1 sbove
the lake.
Big Lloag Lake f-0.1 tion
T. 16 5., R, 25 W. 8,31-0.4  Thia discontioucus Jayees of silty
it B0 ft shove the Take clay, moderate reddish browm,
grafing o maderate yeilowish-
brown clayey 311t
0.4-2.5 5#1t, sandy, yellowish gray 0.5-0.6 9482 r .4 3.3 14.3 52.2 73.6 g0
2.5«2.R $11t ag above, frozen 22.5.2.8 54.9 —-a .2 2.0 13.8 2.7 al.2 100
Littla Long Lake 0-0.2 Vegetation
T. 16 5., R. 25 W. 0.2 Ash layer (from fire) -
Pit 35 ft above lake 0.2-1.5  500t, clayey, moderste yellow- 21.0-1.5 97.7 -—— 1.4 5.7 9.5 36,7 43.1 100

! Auger sample

2 Sample used tn cuomulative curve, flgure 3



Table 7.--Loess deposits identified south of the dune field

(Loess 1s present at every dune-crest pit, and the detafls
of thickness at those tocations are shown {n the sections
described in tables 1-6) L

Location Depth Description
(ft)
Lake 581 3.5  Loess, with mica; s)ightly siltfer than at
Sec. 3, 4, and 34 hi11 527 (described beTon{ ’
T. 8 and 9 S,, R, 15 W,
fit on peninsula on
northwest side of lake
Kantishna River -=a  Nearly vertical cutbank, 80 to 100 ft high,
Site 12 about 300 ft long. Loess, light buff gray,
T. 10 S., R. 17 W. no bedding, numerous swallow holes .
Hill 527 -— Loess on sides and top, exposed in two
South of Kantishna River pits 2 ft deep
Sec. 14, T, 10 S., R, 17 W. - '
Sandless Lake -—— Si1ty clay, medium tight gray, no beddinﬁ,
T. 11 S., R. 16 W, trregular vertical fracture, Contains
30-ft-high bank modern plant roots and is overhung by a°
1- to 2-in. mat of vegetation .
Lake 1.25 mi east-southeast 0-0.2 Humus : ;
of Diamond 0.2-1.5 (lay, sitty, buff, uniform, no bedding;
Sec, 10, T. 12 S,, R, 17 W, Joess
Pit in steep bank 5 ft
above lake level
Lonely Lake 1.0 Roots and soil |
Sec, 16, T. 16 S.,:R. 20 W. 8.0 - Loess, buff, uniformy; no bedding

Bank, vertical to overhanging,
on north shore of lake
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